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摘要 
厦门文昌鱼自然保护区于 1991 年经厦门市政府批准建立，2000 年 4 月，厦
门珍稀海洋物种国家级自然保护区在厦门文昌鱼、白鹭和中华白海豚三个保护区
的基础上经国务院办公厅正式批准设立，总面积 33088 hm2。自从厦门文昌鱼自
然保护区建立以来，文昌鱼资源量和文昌鱼保护区的生态环境现状一直受到政府
和学者的关注和监测，与历史资料对比，潮下带文昌鱼资源量减少。由于对文昌
鱼及其它大型底栖动物的采样站位、频率、方法不同，文昌鱼保护区的生态环境
现状只能定性描述。 
本研究于 2014 年夏季（2014 年 8 月），秋季（2014 年 10 月），2015 年冬季
（2015 年 1 月），春季（2015 年 5 月），2015 年夏季（2015 年 8 月），2016 年夏
季（2016 年 7 月）在厦门文昌鱼自然保护区的黄厝和南线十八线海区进行了 6 个
航次的采样调查，运用了多种生物指数（其中 AMBI 和 M-AMBI 两种生物指数
在砂质沉积环境极少运用）评价文昌鱼保护区生态环境状况，分析了文昌鱼种群
参数和大型底栖动物群落参数与环境因子之间的关系，比较了耙式采样器和抓斗
式采泥器两种采样方式的调查结果。研究结果可以为厦门文昌鱼自然保护区的精
准管理和保护提供参考依据。研究结果如下： 
（1）6 个航次共获得文昌鱼 1458 ind.，它们呈早期体长增加快，后期体重
增加快的生长模式。黄厝、南线十八线海区文昌鱼栖息密度的季节变化规律均是
秋季>夏季>冬季>春季；生物量的季节变化规律均为夏季>秋季>冬季>春季。四
个季度的文昌鱼平均栖息密度和生物量分别为 34.30 ind./m2和 1.81 g/m2，黄厝海
区文昌鱼平均栖息密度（35.87 ind./m2）高于南线十八线海区（32.74 ind./m2），平
均生物量（1.94 g/m2）也高于南线十八线海区（1.68 g/m2）。 
（2）6 个航次共获得大型底栖动物经鉴定计 166 种，其中多毛类最多，共
67 种；其次是双壳类，有 42 种；接着是甲壳类，有 30 种；其次是腹足类，共
10 种；接着是棘皮类，共 5 种；其次是刺胞类，共 3 种；接着是头索类，共 2
种；其他类包括海蛛蛛类，纽形类，星虫类，鱼类共 7 种。四个季度合计的大型
底栖动物物种数、四个季度平均的栖息密度和生物量，均是黄厝海区高于南线十
八线海区。 
（3）运用 Shannon-Wiener 种类多样性指数 H’、Margalef 种类丰度指数 d、
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Pielous 种类均匀度指数 J、大型底栖动物污染指数 MPI 以及海洋生物指数 AMBI
和多变量海洋生物指数 M-AMBI，对厦门文昌鱼自然保护区进行了生态环境评
价。大型底栖动物污染指数 MPI 的 12 个评价结果当中有 10 个为重度扰动。结
果表明，多样性指数 H’，AMBI 和 M-AMBI 指数的评价结果较为一致，它们的
评价结果表明 2014 年至 2016 年厦门文昌鱼自然保护区沉积环境处于良好状态。 
（4）厦门文昌鱼自然保护区文昌鱼栖息密度和生物量与盐度呈显著正相关；
文昌鱼种群参数与温度没有显著相关；文昌鱼栖息密度、生物量、平均体长和体
质量与砾、砂含量呈显著正相关；与粉砂、粘土含量、平均粒径和分选系数呈显
著负相关。大型底栖动物的均匀度指数 J 和多样性指数 H’与海水的盐度呈显著
负相关；大型底栖动物的物种数、均匀度指数 J 和多样性指数 H’与砾、砂含量
呈显著负相关；与粉砂、粘土含量呈显著正相关；大型底栖动物的所有群落参数
均与平均粒径和分选系数呈显著正相关。可见，粉砂和粘土的含量越高，文昌鱼
栖息密度和生物量越少。 
（5）2015 年夏季和 2016 年夏季，两个海区两种采样方式文昌 5 个鱼种群
参数的比较得出，耙式采样器获得的文昌鱼个体数、栖息密度、生物量、平均体
长和平均体质量基本高于抓斗式采泥器的。2015 年夏季和 2016 年夏季，两个海
区两种采样方式获得的大型底栖动物 3 个群落参数比较得出，耙式采样器获得的
大型底栖动物物种数、栖息密度和生物量均高于抓斗式采泥器的，One-Way 
ANOVA 分析表明，两种采样方式获得的大型底栖动物物种数呈显著差异，两种
采样方式获得的大型底栖动物栖息密度和生物量无显著差异。 
 
关键词：文昌鱼；大型底栖动物；生态环境状况；厦门文昌鱼自然保护区 
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Abstract 
   Xiamen Amphioxus Natural Reserve was established in 1991 approved by the 
Xiamen municipal government, Xiamen Rare Marine Species National Nature Reserve 
was established in April 2000 officially approved by General Office of the State 
Council of the People's Republic of China based on three natural reserves of amphioxus, 
egrets and Chinese white dolphins of a total area of 33088 ha. Since the establishment 
of Xiamen Amphioxus Natural Reserve, the amount of resource of amphioxus and the 
ecological environment of Xiamen Amphioxus Natural Reserve have been paid 
attention and monitored by the government and the scholars. Overall, the amount of 
resource of amphioxus in Huangcuo intertidal zone is poor, compared with the 
historical data, The amount of resources of amphioxus in Huangcuo subtidal zone 
decreased. Due to the differences of sampling stations, frequency and methods of the 
amphioxus and other benthic macrofauna, the ecological environment of the 
Amphioxus Natural Reserve can only be described qualitatively. 
This study conducted 6 voyages of sampling survey at Huangcuo and 
Nanxianshibaxian sea area of Xiamen Amphioxus Natural Reserve in summer of 2014 
(August in 2014), autumn (October in 2014), winter of 2015 (January of 2015), spring 
(May of 2015), used different biotic index to evaluate the ecological environment of 
the Xiamen Amphioxus Natural Reserve (AMBI and M-AMBI index rarely used in the 
sandy sedimentary environment), Analyzed the relationship between environment 
factor and amphioxus population and benthic macrofauna community, compared the 
results of the two sampling methods of rake sampler and sediment sampler. The results 
can provide reference for the accurate management and protection of Xiamen 
Amphioxus Nature Reserve. The results are as follows: 
There were total 1458 ind. amphioxus in 6 voyages, in early, body length of 
amphioxus increased fast, later weight gain faster growth pattern. The seasonal 
variation of the density of the amphioxus in Huangcuo and Nanxianshibaxian sea area 
was autumn > summer > winter > spring. The seasonal variation of biomass was 
summer > autumn > winter > spring. The average density and biomass of amphioxus 
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in the four seasons of Huangcuo sea area were higher than that of Nanxianshibaxian 
sea area. The average density and biomass of amphioxus were 34.30 ind./m2 and 1.81 
g/m2, and the average density in Huangcuo sea area (35.87 ind./m2) was higher than 
that in Nanxianshibaxian sea area (32.74/m2), and the average biomass in Huangcuo 
sea area (1.94 g/m2) was higher than that in Nanxianshibaxian sea area (1.68 g/m2) too. 
(1) There were total 166 species of benthic macrofauna in 6 voyages, There were 
67 species of polychaetes; followed by bivalves, 42 species; followed by crustaceans, 
30 species; followed by gastropods, 10 species; followed by echinoderms, 5 species; 
followed by cnidarians, 3 species; followed by the cephalochorda, 2 species; other 
categories, including pycnogonids, nemertean, sipuncularia and fish, a total of 7 species. 
Total number of species, average density and average biomass of benthic macrofauna 
of four seasons of Huangcuo sea area were higher than that of Nanxianshibaxian sea 
area. 
(2) The ecological environment status of Xiamen Amphioxus Natural Reserve 
was assessed by using Shannon-Wiener species diversity index H', Margalef species 
abundance index d, Pielous species evenness index J, Macrobenthic pollution index 
MPI, AMBI index and M-AMBI index. 10 of the 12 evaluations of the macrobenthic 
pollution index MPI were severe distubance. The results showed that the evaluation 
results of diversity index H', AMBI and M-AMBI were consistent, and their evaluation 
results showed that Xiamen Amphioxus Natural Reserve were in good condition from 
2014 to 2016. 
(3) The density and biomass of amphioxus in Xiamen Amphioxus Natural Reserve 
were positively correlated with salinity. The average body length and body weight of 
amphioxus were not significantly correlated with salinity. The population parameter of 
amphioxus were not significantly correlated with temperature. The density, biomass, 
average body length and body weight of amphioxus were significantly positively 
correlated with gravel and sand content, and significantly negatively correlated with 
silt, clay content, average particle size and sorting coefficient. The evenness index J 
and the diversity index H' of the benthic macrofauna were significantly negatively 
correlated with the salinity of the seawater. The species number, the evenness index J 
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and the diversity index H' of the benthic macrofauna were significantly negatively 
correlated with gravel and sand content, and significantly positively correlated with silt, 
clay content, average particle size and sorting coefficient. The species density, biomass, 
evenness index J, richness index d and diversity index H’ of benthic macrofauna were 
all significantly positively correlated with the average particle size and sorting 
coefficient. It can be concluded that the higher content of silt and clay, the smaller 
density and biomass of amphioxus.  
(4) Five populations parameters of amphioxus of two sea area by different 
sampling methods in the summer of 2015 and the summer of 2016 were compared, the 
results showed that the individual number, density, biomass, average body length and 
average body weight of rake sampler were higher than the sediment sampler. Three 
community parameter of benthic macrofauna of two sea area by different sampling 
methods in the summer of 2015 and the summer of 2016 were compared, the results 
showed that the number of species, density and biomass of the benthic macrofauna of 
rake sampler were higher than the sediment sampler. One-Way ANOVA analysis 
showed that the number of species of benthic macrofauna obtained by the two sampling 
methods was significantly different, and the density and biomass of benthic macrofauna 
obtained by the two sampling methods were not significantly different. 
 
Keywords: Amphioxus; benthic macrofauna; ecological environment status; Xiamen 
Amphioxus Natural Reserve 
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